We report a 10-year-old male with Down's syndrome, who received a bone marrow transplant for acute lymphoblastic leukaemia. Subsequent acute graft-versus-host disease (GvHD) of the gut progressed to small bowel obstruction. At laparotomy, the small bowel appeared solid and contracted with no or minimal luminal patency. Although the caecum had a lumen, it was indistensible, and it was not possible to enter the terminal ileum. Histology of the obstructed bowel showed extensive necrosis of the mucosa, muscularis mucosa and submucosa of most of the small bowel wall, causing obliteration of the lumen. The changes were presumed to be related to post inflammatory atrophy. This extreme manifestation of GvHD could thus be called obliterative enteritis. Both cytomegalovirus and adenovirus were isolated from the patient. These viruses may have contributed to the severity of the intestinal GvHD.
Following allogenic bone marrow transplantation, activation of graft T-lymphocytes against host tissues may cause graft-versus-host disease (GvHD). Gastrointestinal GvHD may affect any part of the gut. Diagnosis relies on both the clinical picture and histology. Severe grade IV GVHD of the gut can result in extensive ulceration of the mucosa 4 and intestinal perforation. Rarely, recovery from GvHD can be complicated by intestinal strictures. In the case reported, unusually, recovery from extensive ulcerative small intestinal GvHD was associated with complete obliteration of the entire length of the small bowel.
Case report
A 10-year-old male with Down's syndrome was diagnosed with acute lymphoblastic leukaemia (ALL) in June 1993. He had had duodenal atresia corrected as a neonate by duodeno-duodenostomy. However, prior to the bone marrow transplant, his gut function was normal. He also suffered recurrent chest infections with probable bronchiectasis and a known underlying ciliary ultrastructural abnormality.
After his second relapse of ALL, he received an unmanipulated bone marrow transplant from a sexmismatched but fully HLA-matched unrelated donor. The conditioning was fludarabine, ATG and melphalan. GvHD prophylaxis consisted of cyclosporin commenced on day À1, but discontinued because of thrombotic thrombocytopenic purpura on day þ 54; this resolved fully a few days after discontinuing the cyclosporine. CMV prophylaxis consisted of weekly surveillance samples and IV immunoglobulin (days À7 to þ 90). Engraftment was confirmed by cytogenetic and molecular studies.
GvHD of the skin and gut was diagnosed on day þ 8 because of an extensive rash and intermittent profuse diarrhoea. The treatment consisted of supportive and immunosuppressive measures including TPN and highdose methylprednisolone, predsol enemas, cyclosporin, mycophenolate, thalidomide, anti-interleukin 2 Ab, Campath 1H and, finally, photophoresis. Further post transplant problems included Pseudomonas septicaemia, a persistent growth of Aspergillus in the sputum associated with lobar pneumonia, intolerance to cyclosporin and thalidomide and hypothyroidism secondary to somatosatin. Having shown rapid platelet recovery post transplant, recurrent thrombocytopenia was first detected on day þ 37 and persisted until his death.
At 3 months post transplant, a stool culture and antral biopsy were positive for adenovirus type V, for which oral immunoglobulin was given. He also had evidence of CMV reactivation (pp65 antigen positive), and was treated with gancyclovir. There was no histological evidence of gut infection with either viruses, but immunohistochemistry and in situ hybridization were not performed, so this cannot be definitively excluded.
A persistent rash from day þ 42, affecting his face and trunk, was thought to be due to herpes simplex for which acyclovir was given.
Repeated endoscopies revealed variable degrees of inflammation, initially affecting the rectum, and later the stomach and especially the duodenum. Biopsies taken from the upper gut and rectum at 1 month post transplant were reported to be within normal limits, with only some granular friable mucosa from the rectum. However, at 3 months post transplant, histology showed complete destruction of the normal duodenal architecture with no epithelium or mucosa remaining.
Initial ultrasonographic examination of the abdomen 3 months post transplant showed multiple fluid-filled loops of the bowel and hepatomegaly with normal echo. There was no significant bowel wall thickening or free fluid. However, a repeat scan 12 days later revealed a prominent small bowel throughout, with localized thickening of the wall, a trace of free fluid and a normal but persistently enlarged liver. The diarrhoea subsequently decreased, but a large volume of bile-stained vomiting ensued. Large volumes of bilious aspirate persisted on passage of a nasogastric tube. An upper gastrointestinal contrast study 4 months post transplant suggested stenosis at the third part of the duodenum. Proximal distension was present, with a narrowed and featureless distal second and third part of the duodenum, beyond which there was no passage of contrast.
At consequent laparotomy, many adhesions were found, which on division revealed a distended second part of duodenum with no passage of air distally. The small bowel appeared contracted, rubbery and solid throughout its length. The jejunum and ileum were opened in several places, revealing minimal or no lumen. Attempts to pass a catheter along the lumen were unsuccessful and the bowel did not distend on the instillation of saline. Similarly, on opening the caecum, despite a lumen being present, it did not distend at all on filling with saline, with only blanching of the serosa occurring. Further, it was impossible to enter the ileum from the caecum. On-table endoscopy confirmed the luminal obliteration, with enteral patency up to the third part of the duodenum only. A gastrostomy was placed before abdominal closure for continuous decompression of the gut.
Intraoperative full-thickness ileal and colonic biopsies showed extensive necrosis of the mucosa, with the superficial aspect being replaced by ulcer slough and granulation tissue. The submucosa was infiltrated by large numbers of haemosiderin-laden macrophages and the vasculature appeared normal. These changes represented extensive necrosis of the mucosa, muscularis mucosa and submucosa, and it was presumed that they were are related to post inflammatory atrophy.
Following laparotomy, there was no decrease in the large volumes of gastric aspirate, nor did gut function reestablish. Death from pneumonia eventually ensued after a further period of TPN and general support on the intensive-care unit.
Discussion
GvHD is a well-recognized complication of BMT 1 affecting primarily the skin, liver and the gastrointestinal tract. Involvement of organs is due to activation of graft lymphocytes, which set up an inflammatory response to the host tissues. The incidence of intestinal GvHD has been quoted as one-third in a series of 89 allogenic BMT recipients. 2 As the above case illustrates, inflammation of the gastrointestinal tract may lead to extensive fibrosis secondary to mural necrosis, and subsequent obliteration of the gut lumen.
Initial biopsies of the stomach, oesophagus and rectum in this case showed no histopathological features of GvHD, although subsequent biopsy of the small intestine confirmed the diagnosis. 3 Thus, it should be recognized that isolated small intestinal disease can occur, and, to ensure its diagnosis, biopsies from multiple areas of the GI tract should be undertaken.
Severe disease can result in complete erosion and loss of the mucosa, muscularis mucosae and submucosa, which remove any histopathological sign of GvHD. Against this background, the presence of extensive ulceration should alert the pathologist to the possibility of underlying GvHD, with a consequent poor prognosis. 4 Both CMV and adenovirus were isolated from the patient. These two viruses may have contributed to the severity of the inflammatory process of GvHD leading to the obliterated gut lumen, 5 the adenovirus also being known to be involved in obliterative bronchiolitis. Previous reports confirm the difficulty in positive identification of viral inclusion bodies, necessitating histologic studies such as immunohistochemistry or in situ hybridization. 4 
Conclusions
The case described above illustrates the potential for complete obliteration of the gut lumen at the extreme end of the spectrum of GvHD post BMT. The underlying pathological process appears to be extensive stricturing, secondary to mural necrosis and consequent fibrosis. The probable additional factors contributing to the severity of the enteritis were thrombotic thrombocytopenia, CMV and adenovirus infection.
